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However, this non-invasive test could be performed to a larger population of
Kawasaki patients described above, in a prospective study with repeated mea-
surements and follow up at different ages to confirm the absence of cardiovas-
cular risk.
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Introduction:
 
 Right heart failure is a common feature in patients with
repaired tetralogy of Fallot (TOF), right ventricular (RV) dysfunction and right
bundle branch block (RBBB). Biventricular pacing (BVP) has been described
as a potentially useful therapeutic in some cases. We aimed to investigate the
clinical outcome and dyssynchrony echocardiographic characteristics of
patients with repaired TOF and BVP.
 
Methods:
 
 A systematic retrospective study of all of the patients of CHU de
Bordeaux with repaired TOF and BVP was realized. Clinical NYHA status
and exercise test performance were retrieved before and 6 months after BVP.
All patients benefited from an echocardiography with dyssynchrony measures
in spontaneous rhythm, RV pacing and BVP.
 
Results:
 
 10 patients (7 male, 36,6 ± 13 years old) were retrieved from our
database. Surgical repair had occurred at the age of 7,4 ± 5,8 years. BVP was
effective since 18 ± 10 months.
After 6 months of BVP were noted a significant improvement in NYHA class
(1,3 ± 0,4 vs 1,8 ± 0.6,  p=0.05) and exercise test capacity (93 ± 22 W vs
78 ± 14 W, p<0,05). 
In spontaneous rhythm (SR), a significant inter-ventricular dyssynchrony was
found (41 ± 13 ms, p<0,01) as well as late activation of RV lateral wall (elec-
trosystolic delay: 42 ± 22 ms vs lateral LV wall and 49 ± 30 ms vs interven-
tricular septum; p<0,01 for both).  This dyssynchrony is corrected in
biventricular pacing (inter-ventricular delay 8,6 ± 6,4 ms electrosystolic delays
repectively 25,5 ± 13 ms and  12 ± 9 ms, p<0,01 vs SR). RV pacing is respon-
sible for late activation of LV lateral wall (36,5 ± 30 ms)
 
Conclusion:
 
 BVP pacing in selected patients with repaired TOF, BVP sig-
nificantly improves dyssynchrony parameters. This is associated with signifi-
cative improvement of clinical status.
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Introduction:
 
 In our centre, device closure is the first-intention therapy for
secundum atrial septal defect (ASD). In difficult cases we use a Meditech
sizing balloon to optimize position of the device. We sought to determine (1)
the efficacy of this sizing balloon-assisted technique (SBT) and (2) the per-
centage of ASDs that can be percutaneously closed. 
 
Patients:
 
 In 2009, 65 patients (37 female) were referred for secundum
ASD closure, at a median age and weight of 27.5(0.8 to 88) years and 40.6(5.6
to 97) kg, respectively. Six had pulmonary hypertension. 
 
Results:
 
 Eight patients had surgical closure because of referral cardiologist
and/or patient’s choice. Among the 57 remaining patients, 4 were unsuitable
by echocardiography and surgically closed. Transcatheter closure was
attempted in 53 cases, including 28 children (53%), and was successful in
50 cases, including 10 with SBT (20%). Amplatzer devices were used in all
the patients with a median Amplatzer septal occluder (ASO) size of 20 (10 to
40)mm. A 12 mm ASO could not be positioned in a 5.6 kg infant. Surgical
closure was contraindicated for poor general condition (former 26 weeks pre-
mature baby with severe bronchodysplasia). Transcatheter closure failed in
2 cases, despite SBT. No major complication occurred. Five patients (10%)
had a trivial residual shunt. By univariate analysis, the deficiency of superior
rim (<5mm from the defect) and a large ASD size were associated with the
use of SBT (p= 0.04 and 0.002, respectively). The deficiency of superior rim
and pulmonary hypertension (mean > 25mmHg) were associated with failure
to percutaneously close the ASD (p= 0.02 and 0.03, respectively). Out of
57 patients candidates for transcatheter closure, 50 were successfully closed
percutaneously (87%). 
 
Conclusion:
 
 Transcatheter closure of ASD is successfully accomplished in
the majority of the cases. The SBT is safe and useful for device positioning
and delivery in patients with large ASDs and deficient superior rim. 
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Introduction: Diffuse pulmonary vein stenosis (PVS) is a profoundly
debilitating disease, leading to right ventricular failure and death. We sought
to determine whether transcatheter interventional approach may improve
patient’s survival. 
Patients: Since 2005, 4 children presented with PVS, congenital in 3 cases,
including one associated with single ventricle (SV). One patient had acquired
PVS after repair of total anomalous pulmonary venous connection. Surgical
repair of the PVS was performed in 3 patients, who underwent 2, 3 and 4 oper-
ations, respectively. All of them developed restenosis within 3 to 10 weeks
(median: 5.5 weeks). In one patient, former 26 weeks premature baby with
severe bronchopulmonary dysplasia, surgery was contraindicated and tran-
scatheter therapy considered first. 
Results: Six catheterizations were performed in the 4 patients at a median
age and weight of 18 (6 to 28) months and 7.7(4.6 to 9.3)kg, respectively.
Eleven interventions were performed, including high pressure balloon dilation
(n=5), bare stent implantation (n=3) and drug-eluting stent implantation (n=3).
One patient had bare stent implantation with coated-balloon dilation as a
hybrid procedure. High pressure balloon dilation failed in all cases. Stent
implantations were successful in all cases. One patient with right ventricular
failure died. The 3 remaining patients improved their functional status. The
patient with SV had heart-lung transplantation 6 months after drug-eluting
stent implantation. She subsequently died from postoperative infection. Two
patients are alive and being well, 4 and 16 months after stent implantation. 
Conclusion: Transcatheter management may prolong survival or can be
successful as a bridge to heart-lung transplantation. This should be consider as
an interesting alternative of surgery. 
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Agenesis of the ductus venosus is a rare anomaly that may be responsible
of cardiomegaly and hydrops in fetuses. We report 2 cases in combination
with pulmonary artery hypertension (PAH).
Agenesis of ductus venosus was diagnosed in 2 boys at the second term of
pregnancy. None had associated hydrops. Chromosomal karyotyping was
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normal in both. Both of them had extracardiac malformation: one had oesoph-
ageal atresia (requiring surgery at day 1), the second had malformation of the
ear and micropenis. Both had neonatal PAH. The first patient received
bosentan at the second month of life. He had persistent PAH (PA pressure of
119/48, mean 77 mm Hg) and underwent closure of a small VSD at the age of
7 months. Two years and half after surgery, he remains in NYHA class II with
similar PA pressure despite bosentan therapy. He is awaiting for combination
therapy with sildenafil. The second presented pulmonary distress at birth
requiring mechanical ventilation. He was placed immediately under a combi-
nation therapy of epoprostenol and NO for 4 days, received then treprostinil
for 15 days and sildenafil. He could be weaned off the ventilator after 3 days.
One month and half after birth, he is doing well under sildenafil but has per-
sistent moderated PAH (tricuspid regurgitation velocity of 3 m/s).
The antenatal existence of high grade arteriovenous shunt could explain
high pulmonary artery pressure. However, the persistence of PAH in these
patients remains unclear. In combination with research of chromosomal
anomaly and congenital malformation, infants with agenesis of the ductus
venosus should benefit after birth of serial ultrasound examination to rule out
PAH. 
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Conotruncal heart defects are among the most frequent congenital heart
diseases. Coronary artery anomalies are commonly associated with outflow
tract malformations. The molecular and cellular mechanisms underlying their
development have yet to be unravelled. TBX1, encoding a T-box transcription
factor, is the major DiGeorge syndrome (del22q11.2) candidate gene and is
required for pharyngeal and cardiovascular development. Tbx1-/- embryos
have severe cardiac anomalies including a common arterial trunk.
DiGeorge syndrome patients have a high incidence of conotruncal defects
including persistant truncus arteriosus and tetralogy of Fallot. We have shown
that the common arterial trunk in Tbx1-/- embryos has an aorta-like phenotype
associated with severe reduction of a subpopulation of second heart field pro-
genitor cells normally contributing to myocardium at the base of pulmonary
trunk. Underdevelopment of subpulmonary myocardium is thought to be the
primary defect in human conotruncal defects like tetralogy of Fallot. Anoma-
lous coronary artery patterning occurs in Tbx1-/- hearts. Semaphorin3c,
encoding a neurovascular guidance molecule is expressed in a Tbx1-dependent
domain in the subpulmonary myocardium. Disruption of the semaphorin sig-
naling pathway during heart morphogenesis results in outflow tract defects and
anomalies of the aortic arch arteries. Sema3c-/- embryos also display common
arterial trunk with interruption of the aortic arch but coronary artery patterning
appears normal.Here we present a comparative analysis of the evolution of
common trunk in these two models and investigate potential genetic interac-
tion between these genes. 
Future subaortic and subpulmonary regions are prefigured in the E10.5 out-
flow tract. Using a candidate gene approach and microarray analysis at E10.5
we aim to identify additional genes expressed in subpulmonary myocardium
that may contribute to conotruncal and coronary artery development.
306
20 years of follow-up in 132 Senning procedures: late results.
Francois Roubertie (1), Pierre Oses (1), Laurent Seban (1), Xavier Iriart
(1), Nadine Laborde (1), Xavier Roques (2), Eugene Baudet (2), Jean-
Benoit Thambo (1)
(1) Hôpital Cardiologique du Haut Lévêque, CHU de Bordeaux, 
Pathologies Cardiaques Congénitales de l'Enfant et de l'Adulte, Pessac, 
France - (2) Hôpital Cardiologique du Haut Lévêque, CHU de Bordeaux, 
Pessac, France
Objectives: Senning procedure was performed for the first time in France
at Bordeaux University Hospital in 1965. Follow up have come out focusing
on failing systemic right ventricle and rhythmic complication. The aim of this
work is to identify prognosis factors of reoperation, arrhythmias and right ven-
tricular dysfunction. 
Methods: This single institution study is a retrospective analysis of
132 patients, with simple (105 patients) and complex (27 patients) transposi-
tion of the great arteries, after a Senning procedure between 1977 and 2004.
The mean follow-up time was 19.5 ± 6.6 years.  Conventional follow up and
testing were performed in the same unit. An isotopic ventriculography or MRI
was done for 70 patients to investigate the systemic right ventricular function. 
Results: Operative mortality was 5.3 %. Late mortality was 9.6 %.
9 patients underwent a single reoperation and one needs heart transplantation.
Actuarial survival rate was 91.5 %, 91 %, 89 % and 88 % at respectively 1, 5,
10, and 20 years. There is no statistically difference between simple and com-
plex transposition for actuarial survival rate, maintaining permanent sinus
rhythm or arrhythmias occurrence. After 20 years of 98 % of patients in
simple transposition group have ejection fraction > 40 % versus 58 % in com-
plex transposition (p<0.001). Risk factors of ventricular dysfunction were
complex transposition (p< 0.001) and absence of cardioplegia (p<0.001). Last
follow-up showed 91 % in NYHA class 1. 
Conclusion: Imaging systemic right ventricular dysfunction (FEVD<40%)
was yet uncommon at 20 years of follow-up but is not sufficient to predict a
good response of this ventricle to stress and effort. Long term follow-up after
the Senning operation shows frequent and increasing incidence of sinus node
dysfunction and others arrhythmias: these complications are expected in
double switch procedure.
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Introduction: Coarctation of the aorta (CoA) is a stenosis usually located
in the isthmus of the descending aorta. Treatment consists of surgical or per-
cutaneous removal of the obstruction and may present excellent immediate
results. However, despite immediate good results, significant residual prob-
lems often persist. The aim of the study is to describe the presentation, treat-
ment and long-term evolution of a population of 48 unselected consecutive
patients with CoA in a single pediatric cardiology center. 
Methods: This was a retrospective study of all patients with isolated CoA
associated or not to either atrial or ventricular septal defects. RESULTS: The
patients (n=48, 56,3% male) were diagnosed at a mean age of 84±109 months.
The clinical presentation differed between patients aged less or more than two
years, the former presenting with heart failure and the latter being asymptom-
atic with evidence of hypertension (p < 0.01). Treatment was surgical in all
cases (32 end-to-end anastomosis). The mean age of patients was
94±109 months. There was two late deaths, in a mean follow-up of 8,6±7,7
years. Recoarctation occurred in 12 patients (25%). There are patients who
currently have hypertension (17 at rest, 2 with effort), their mean age at diag-
nosis being older than the others (128 vs. 76 months; p < 0.05). Aortic aneu-
rysms occurred in five patients (10,4 %). Aneurysm was associated to bicuspid
aortic valve in 3 cases. 
Conclusions: repaired CoA has a significant incidence of long-term com-
plications, and should thus no longer be seen as a simple obstruction in the
descending aorta, but rather as a complex pathology that requires careful
follow-up after treatment.
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